Vascular protective effects of ACE inhibitors and calcium antagonists: theoretical basis for a combination therapy in hypertension and other cardiovascular diseases.
Hypertension is an important cardiovascular risk factor. High blood pressure per se is not a disease but a hemodynamic alteration associated with vascular disease. Two classes of drugs are especially effective in lowering blood pressure and preventing cardiovascular complications, angiotensin converting enzyme (ACE) inhibitors and calcium antagonists. The hemodynamic effects of ACE inhibitors and calcium antagonists are complementary. While ACE inhibitors inhibit the renin-angiotensin system and reduce sympathetic outflow, calcium antagonists dilate large conduit and resistance arteries. Certain calcium antagonists, such as verapamil, lower heart rate. In the blood vessel wall, the local vascular effects of ACE inhibitors and calcium antagonists are also complementary. While ACE inhibitors inhibit activation of angiotensin I into angiotensin II and prevent the breakdown of bradykinin (which stimulates nitric oxide and prostacyclin formation), calcium antagonists inhibit the effects of vasoconstrictor hormones such as angiotensin II at the level of vascular smooth muscle by reducing calcium inflow and facilitating the vasodilator effects of nitric oxide. Calcium antagonists reduce smooth muscle cell proliferation and atherosclerosis. In hypertensive animals, verapamil and trandolapril normalize endothelial dysfunction. In large angiographic trials, nifedipine and nicardipine reduced the development of new atherosclerotic plaques. After myocardial infarction, verapamil reduces mortality and cardiac events in patients without heart failure. In contrast, ACE inhibitors are effective after myocardial infarction in patients with impaired left ventricular function. Urinary albumin excretion rate decreases during ACE inhibitor therapy or with a calcium antagonist such as verapamil; combination of the two drugs has an additive effect. In resistance arteries, hypertension is associated with an increased media/lumen ratio. ACE inhibitors, but not beta-blockers, markedly improve these structural changes. In summary, ACE inhibitors and calcium antagonists have a complementary profile, both in their hemodynamic and local vascular action. Hence, combination therapy with these two classes of drugs appears particularly useful in patients with hypertension, not only to lower blood pressure, but hopefully to achieve improved cardiovascular protection.